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Introduction

Infl ammatory bowel disease (IBD) is a chronic immune-
mediated disease with a relapsing course that aff ects mainly the 
gastrointestinal tract. Crohn’s disease (CD) and ulcerative colitis 
(UC) are the two main disorders included in this defi nition. CD 
is characterized by a transmural infl ammation that can involve, 
discontinuously, the entire gastrointestinal tract from mouth 
to the perianal area, but ileum and colon are preferentially 
aff ected. In UC, a continuous mucosal infl ammation of the 
colon, aff ecting the rectum and a variable extent of the colon 
in continuity can be observed. IBD is frequently associated 
with extraintestinal manifestations such as arthritis, eye 
involvement, skin disorders, primary sclerosing cholangitis 
(PSC), venous or arterial thromboembolism or pulmonary 
involvement, and/or concomitant immune-mediated diseases.

Th e pathogenesis of IBD remains unclear but the 
emerging hypothesis proposes that infl ammation in IBD 
is the consequence of a dysregulated mucosal immune 
response to antigens derived from the commensal microbiota 
in a genetically susceptible host. It means that, although 

there is a genetic susceptibility for this disease, a diversity 
of environmental factors can act as a trigger for its clinical 
presentation.

Th e goal of medical treatment is to modify the disease 
course by achieving mucosal healing. Drugs used in the 
treatment of IBD include 5-aminosalicylic acid (5-ASA), 
immunomodulators (IMM) and biologic agents. 5-ASA is 
a bowel-specifi c aminosalicylate drug that acts locally in the 
gut and is used for induction and maintenance treatment in 
patients with UC [1]. As it is rapidly absorbed in the jejunum, 
allowing only 20% to reach the terminal ileum and colon, a 
number of 5-ASA compounds have been developed to prevent 
absorption of 5-ASA in the proximal gastrointestinal tract, 
thereby increasing delivery to the colon.

IMM, that encompasses azathioprine, 6-mercaptopurine, 
and methotrexate, have shown their effi  cacy mainly as 
maintenance therapy of remission in IBD [1,2]. Azathioprine 
is a derivative of thioguanine, a purine mimic antimetabolite. It 
is a pro-drug that is transformed into its principal metabolite, 
6-mercaptopurine, via a non-enzymatic nucleophilic attack 
by sulfh ydryl-containing compounds, such as glutathione, 
present in red blood cells and other tissues. 6-mercaptopurine 
is then metabolized in the liver and gut by one of three 
enzymes. Methotrexate is a folic acid analogue that inhibits 
purine and pyrimidine synthesis, which accounts for its 
effi  cacy in the therapy of cancer, and its adenosine-mediated 
anti-infl ammatory eff ects makes it a good immunosuppressant 
alternative drug. Methotrexate is a prodrug that becomes active 
only when polyglutamated within cells.

Among biologic agents, anti-tumor necrosis factor (TNF)-α 
drugs have been widely used for the treatment of IBD [3-9]. 
Anti-TNF-α are monoclonal antibodies that block the pro-
infl ammatory cytokine TNF-α involved in the pathogenesis of 
IBD. Th e approved anti-TNF-α agents in Europe are infl iximab, 
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 Patients with infl ammatory bowel disease have an additional risk of developing cancer compared 
with the general population. Th is is due to local chronic infl ammation that leads to the 
development of gastrointestinal cancers and the use of thiopurines, associated with a higher risk 
of lymphoproliferative disorders, skin cancers, or uterine cervical cancers. Similar to the general 
population, a previous history of cancer in infl ammatory bowel disease patients increases the risk 
of developing a secondary cancer. Large studies have not shown an increased risk of cancer in 
patients treated with biologics. In this review we discuss the prevention and treatment of cancer in 
patients with infl ammatory bowel disease.
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a mouse-human chimeric IgG1 antibody, adalimumab, a 
fully human recombinant IgG1 antibody, and golimumab, a 
human IgG1 anti-TNF-α. All are approved for induction and 
maintenance therapy.

More recently, other biologic agents have been introduced, 
but their safety in patients with cancer will not be discussed 
in detail in this review given that there is a lack of available 
data. Th e anti-integrin agents - natalizumab (humanized IgG4 
antibody against α4 integrin) and vedolizumab (humanized 
IgG1 antibody against α4β7 integrin)  -  modulate gut 
lymphocyte traffi  cking, and ustekinumab is a monoclonal 
antibody that blocks interleukin (IL)-12 and IL-23 [10-13]. Th e 
risk of developing progressive multifocal leukoencephalopathy 
associated with the John Cunningham virus in patients who 
receive natalizumab has limited its use. Vedolizumab and 
ustekinumab have shown benefi cial eff ects in IBD patients in 
phase III studies respectively.

Th e main long-term complications of immunosuppressive 
therapy for IBD are the risk of opportunistic infections 
and cancer development. Several mechanisms have been 
proposed as promotors of carcinogenesis, including alteration 
in DNA, activation of oncogenes, reduction in physiologic 
immunosurveillance, and facilitation of the action of oncogenic 
viruses [14-16]. Anti-TNF-α agents have a dual eff ect on 
tumor progression, as TNF-α can show anti-tumor eff ects by 
initiating cellular apoptosis of malignant cells, but its secretion 
by most tumors can also help cellular survival and increase 
tumor proliferation [17,18].

Cancer risk in IBD patients

In order to understand the association of IBD and 
cancer, three diff erent situations should be considered in 
patients with IBD: 1) cancer related to the local chronic 
infl ammation (IBD-related cancer); 2) cancer related to 
the use of immunosuppressive drugs in this population 
(immunosuppressive treatment-related cancer); and 3) any 
unrelated cancer that can occur in a patient with IBD.

IBD-related cancer

Colorectal cancer (CRC)
Long-term infl ammation of the colon is associated with an 

increased risk of CRC, both in CD and UC [19-21]. However, 
recent population-based studies have suggested that the risk 
may not be as high as it was initially believed, and, moreover, 
that the risk has actually decreased over time [22-24].

IBD-associated cancers develop in chronically infl amed 
mucosa, so the duration and the anatomic extent of disease 
aff ect the development of IBD-related CRC. According to 
a population-based study published in 1990, the incidence 
of CRC increased by 14.8  times in patients with extensive 
colitis and by three times in patients with left -sided colitis; it 
was similar to that in the general population in patients with 
proctitis [25]. A  more recent study showed a lower but still 

signifi cantly increased risk (5.6 times for pancolitis, 2.1 times 
for Crohn’s colitis, and 1.7 times for proctitis [26]). Compared 
with sporadic CRC, IBD-related CRC is detected in younger 
patients, is more oft en found in the proximal colon, and two or 
more synchronous CRC are more frequently detected.

Regarding chemoprevention, international guidelines 
suggest the use of 5-ASA compounds in patients with UC and 
the use of ursodeoxycholic acid in patients with PSC associated 
with IBD, as it has been proven that the use of these drugs 
reduces the incidence of CRC [27-29].

In most cases, CRC in IBD patients develops from dysplasia, 
so surveillance colonoscopies for patients with UC or colonic 
CD are recommended to detect dysplastic changes in colonic 
mucosa [27,28]. According to the European Crohn’s and 
Colitis Organization (ECCO) guidelines, the fi rst surveillance 
colonoscopy should be performed six to eight years aft er 
the IBD diagnosis in all patients with colonic involvement 
independently of the disease activity, to reassess disease extent 
and confi rm the absence of dysplastic lesions [27]. When the 
disease is limited to the rectum, the patient should not be 
included in a surveillance program. Th e concomitant presence 
of PSC increases the risk of CRC in patients with IBD, with 
the cumulative risk reported to be 25% at 10  years, so it is 
therefore advisable that these patients undergo surveillance 
colonoscopies yearly from the moment of diagnosis, 
independently of disease activity or extent [27].

Th e CRC risk profi le should be determined in this fi rst 
surveillance colonoscopy, depending on the extent of the disease, 
the severity of endoscopic and/or histological infl ammation, 
the presence of colonic strictures or pseudopolyps and a 
family history of CRC [27]. Th is individual risk profi le will 
dictate surveillance colonoscopy intervals (Fig. 1):  a) high-risk 
patients - those with stricture or dysplasia detected within the 
past fi ve years (high-grade or low-grade dysplasia), associated 
PSC, extensive colitis with severe active infl ammation, or a 
family history of CRC in a fi rst-degree relative aged less than 
50  years  -  should have the next surveillance colonoscopy in 
1  year; b) intermediate-risk patients  - those with extensive 
colitis with mild or moderate active infl ammation, post-
infl ammatory polyps or a family history of CRC in a fi rst-
degree relative aged 50 years and above - should undergo the 
next surveillance colonoscopy in two-three years; c) low-risk 
patients - those not included in the previous groups - should 
have their next surveillance colonoscopy in fi ve years [28,30].

Guidelines suggest the use of chromoendoscopy with 
targeted biopsies in patients in endoscopic remission for the 
endoscopic surveillance as the tumor is usually diffi  cult to detect 
by white light endoscopy because of the infl ammation-induced 
changes in the colonic mucosa. When possible, surveillance 
colonoscopies should be performed during disease remission 
to distinguish between infl ammatory and neoplastic changes, 
but the presence of activity should not delay the procedure 
in high-risk patients [27,28]. A  visible lesion with dysplasia 
should be completely resected, independently of the grade of 
dysplasia or the localization relative to the infl amed mucosal 
areas. In the absence of dysplasia in the surrounding mucosa, 
the patient should follow the surveillance program according 
to the previously commented in the ECCO guidelines [27,28]. 
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If endoscopic resection is not possible or if dysplasia is found 
in the surrounding fl at mucosa, proctocolectomy should be 
recommended. When dysplasia is detected but not associated 
to an endoscopically visible lesion (random biopsies) the risk of 
developing CRC is highly increased so: a) adenocarcinoma or 
high-grade dysplasia without associated visible lesion should 
be an indication for surgery; and b) low-grade dysplasia lesion 
without associated visible lesion should be confi rmed by repeat 
chromoendoscopy aft er three months.

CRC aft er colectomy in IBD patients
Colectomy is the surgical treatment of choice for UC or 

extensive colorectal CD patients. In UC, the initial approach 
consists in subtotal colectomy and ileostomy with a residual 
rectum left  in situ, which allows a subsequent option of 
reconstructive surgery, preferably the ileal pouch-anal 
anastomosis. In extensive colonic disease of CD, ileorectal 
anastomosis is the fi rst restorative option, but, in some cases, 
these patients continue with a permanent ileostomy and rectal 
stump. Although colectomy, with or without reconstructive 
surgery, substantially reduces the risk to develop CRC, the risk 
of cancer of the residual rectum or ileoanal pouch is still present. 
A  recent systematic review and meta-analysis showed that 
the pooled prevalence of carcinoma was 0.5% in the ileoanal 
pouch, 2.4% in the ileorectal anastomosis, and 2.1% in the rectal 
stump [31]. Th e presence of a residual rectum, IBD duration, 
and a history of CRC or dysplasia, the presence of type C mucosa 
in the pouch (mucosa exhibiting permanent persistent atrophy 
and severe infl ammation), and PSC have been associated with a 
higher cancer risk aft er colectomy [28,30,31].

International guidelines recommend yearly fl exible 
sigmoidoscopy of pouch/rectal mucosa in higher risk post-

colectomy patients (those with previous rectal dysplasia, 
dysplasia/CRC at the time of pouch surgery, PSC, or type  C 
mucosa in the pouch), and 5-yearly fl exible sigmoidoscopy in 
patients with none of these risk factors [28,30].

Anal and perianal carcinoma
Patients with perianal disease have a higher incidence of 

anal or perianal carcinoma with an earlier age of presentation 
(80% of cases are squamous cell carcinomas and 20% are 
adenocarcinoma) [32,33]. Furthermore, squamous cell 
carcinoma of the anus is strongly associated with human 
papillomavirus (HPV) infection which is the cause of the cancer 
in 80-85% of patients. Th us, factors increasing the risk of HPV 
infection and/or modulating host response can increase the risk 
of persistent HPV infection, leading ultimately to malignancy: 
anal intercourse and a high lifetime number of sexual partners, 
human immunodefi ciency virus, immunosuppressants, a 
history of other HPV-related cancers, autoimmune disorders, 
social deprivation, and cigarette smoking [34].

Although routine screening is not recommended, 
anal/perianal carcinoma should be suspected in patients with 
long-standing perianal disease and new symptoms such as 
anal pain. Clinical examination of the perineum, examination 
under anesthesia with biopsies or curettage, and MRI should 
be performed in order to rule out this cancer.

Small bowel adenocarcinoma
Patients with CD have an increased risk of small bowel 

adenocarcinoma (SBA). One study compared the characteristics 
of SBA in patients with CD with those of SBA de novo [35]. 
Patients with CD and SBA were younger than those with SBA 

Figure 1 Surveillance colonoscopies. (A) Surveillance colonoscopies for detecting dysplasia and preventing colorectal carcinoma. (B) Management of 
visible lesions at endoscopy. A visible lesion with dysplasia should be completely resected, independently of the grade of dysplasia or the localization 
relative to the infl amed mucosal areas. In the absence of dysplasia in the surrounding mucosa, the patient should follow the standard surveillance 
program. If endoscopic resection is not possible or if dysplasia is found in the surrounding fl at mucosa, proctocolectomy should be recommended [27-29]
CRC, colorectal cancer; IBD, infl ammatory bowel disease; PSC, primary sclerosing cholangitis

First surveillance colonoscopy  (chromoendoscopy with targeted biopsies of abnormal areas recommended): 6 - 8 years after IBD diagnosis

*    When the disease is limited to the rectum patient should not be included in a surveillance program. 
**  Patients with PSC should undergo surveillance colonoscopies yearly from the moment of diagnosis, independently of disease activity or extent.

 Low-risk patients: Surveillance colonoscopy in 5 years

- Extensive colitis without active endoscopic/histological inflammation
- Left-sided colitis
- Crohn’s colitis <50% of the colon

 Intermediate-risk patients: Surveillance colonoscopy in 2-3 years

- Extensive colitis with mild or moderate active  inflammation
- Post-inflammatory pseudopolyps 
- Family history of CRC in a first degree relative at 50 years

 High-risk patients: Surveillance colonoscopy in 1 year

- Presence of colonic stricture(s)
- Dysplasia detected within the past 5 years (high-grade or low
 grade dysplasia)
- Associated PSC (or liver trasplantation for PSC)
- Extensive colitis with severe active inflammation
- Family history of CRC in a first degree relative at less than 50 years

A B
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de novo and developed the cancer in infl amed ileum, whereas 
SBA de novo usually presents between 50 and 70 years of age 
and its incidence is highest in the duodenum and decreases 
progressively along the rest of the small intestine.

In the Cancers Et Surrisque Associé aux Maladies 
infl ammatoires intestinales En France (CESAME) cohort, a 
nationwide prospective observational cohort designed to assess 
the risk of cancer in IBD patients, fi ve incident (occurring 
aft er inclusion in the cohort) cases of SBA were diagnosed in 
19,486  CD patients, which represents a very high incidence 
compared to the general population [36]. Small bowel 
involvement of CD was present in all cases and the median CD 
duration was 11 years. Most cancers were discovered at a large 
stage and carried a poor prognosis.

No systematic screening of SBA has been proposed in 
patients with ileal CD due to the small number of total cases 
reported. However, in high-risk patients, such as those with 
longstanding stricturing CD who have not undergone small 
bowel resection, regular imaging with magnetic resonance 
enterography and/or ileocolonoscopy with targeted biopsies 
should be performed and sudden change in symptoms, 
including onset of systemic symptoms or progression of 

disease on imaging, should raise suspicion of malignancy. 
In Fig.  2, a case of ileal adenocarcinoma is presented in a 
patient with longstanding ileal stenosing CD, who suddenly 
developed obstructive symptoms and was diagnosed with ileal 
adenocarcinoma during semi-urgent ileocecal resection. In 
Fig. 3, an incidental adenocarcinoma of intestinal origin was 
detected 14 years aft er end-ileostomy for CD.

Cholangiocarcinoma (CC)
CC is a rare malignant tumor arising from the cholangiocytes 

lining the biliary tree, and has a poor prognosis. Several studies 
have shown a higher incidence of cholangiocarcinoma in 
patients with IBD [37-40]. PSC, an extraintestinal manifestation 
of IBD, is oft en suggested as a predisposing factor to this 
malignancy in IBD patients [41,42].

Immunosuppressive treatment-related cancer

Lymphoproliferative disorders (LD)
Organ transplant recipients who receive thiopurines as 

part of the immunosuppressive therapy are at increased risk 
of developing LD, with a frequent pathogenic association 
with Epstein-Barr virus (EBV) that comprises a spectrum of 
B-cell hyperproliferative states from benign conditions such 
as infectious mononucleosis-like illnesses and polyclonal 
lymphoid hyperplasia to B-cell, and occasionally T-cell, 
lymphomas [43].

Th e landmark prospective CESAME study assessed the 
risk of LD in IBD patients [44]. It was observed that the risk 
of LD was fi ve times higher in patients exposed to thiopurines 
than in those never exposed to these drugs. Age >65  years, 
male sex, and longer duration of IBD were also associated with 
increased risk of incident LD. Th e reason for the excess risk 
of LD in IBD patients receiving thiopurines is not well known 

Figure  3 Adenocarcinoma of intestinal origin adjacent to end-
ileostomy. An 80-year-old male diagnosed with Crohn’s disease for 
more than 50  years, and for which an end-ileostomy for 14  years 
presented an exophytic lesion at the left  side of the ileostomy (arrow). 
Biopsy of the lesion showed adenocarcinoma of intestinal origin

Figure  2 Small bowel adenocarcinoma. A  45-year-old male, with a 
26-year duration ileal Crohn’s disease presented with subobstructive 
symptoms. At magnetic resonance imaging (MRI), severe wall 
thickening and ulcerative stenosis was observed. Th e patient 
underwent a laparoscopic right hemicolectomy and the pathology 
study of the resected segment revealed an ileal adenocarcinoma. (A) 
T1-weighted MRI sequence in coronal plane aft er administration of 
gadolinium. Severe wall thickening (1 cm) and presence of infl amed 
lymph nodes, without infl ammatory signs in the surrounding tissue 
can be observed. (B) T2-weighted MRI sequence in coronal plane. 
Additionally, a reduction of the lumen with ulcerative stenosis can 
be observed. (C) 25x magnifi cation pathology study. Residual ileal 
mucosa can be observed in the left  lower corner. Th e rest of the picture 
shows the transition to the ileal tumor, composed by very irregular and 
atypical glands in a fi brous stroma. (D) 400x magnifi cation pathology 
study. Tumor glands can be observed in the resected ileum. Th ey have 
a very irregular shape and are composed by atypical cells with big 
hypercromatic overlapping nucleus and necrotic material in the gland

A B
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and it has been postulated that infl ammatory process itself, 
thiopurine exposure, or combination of both could contribute. 
Patients who discontinued thiopurines in this study had a 
similar risk to those patients who never received thiopurines. 
An American nationwide retrospective cohort study with UC 
patients also showed a four-fold increased risk of lymphoma in 
patients treated with thiopurines [45].

Few patients in the CESAME study were given biologics 
and in most of these patients, this was given in combination 
with thiopurines, so no solid conclusions can be drawn. 
However, analysis of a nationwide study, a systematic review 
with meta-analysis and a pooled analysis of 10 clinical trials 
did not show an increased risk of cancer associated with the 
use of biologics [46-49].

A special type of lymphoma, the early post-mononucleosis 
lymphoma, can appear in EBV-negative young males exposed 
to thiopurines, aft er developing a severe primary EBV 
infection [50-53]. In CESAME cohort, two cases of early fatal 
post-mononucleosis LD in young men receiving thiopurines 
were recorded [44].

In IBD patients under thiopurines, the suspicion of LD 
should arise in cases of unexplained headache, fatigue or fever, 
with adenopathies not attributable to intestinal infl ammation, 
increased size of spleen or liver, unexplained biological 
infl ammatory syndrome, with or without increase in serum 
lactate dehydrogenase (LDH) and β2-microglobulin levels and 
hemophagocytic lymphohystiocytosis. Th e routine workout 
should be performed, including EBV viral load, and the 
hematologist’s opinion should be requested [54].

Following these cases of hemophagocytic syndrome, it has 
been proposed to test EBV serology in IBD patients before 
starting thiopurines, and to consider avoiding thiopurines in 
EBV-negative young male patients [54].

Hepatosplenic T-cell lymphoma (HSTCL)
HSTCL is a rare form of lymphoma that aff ects young men 

and is lethal in most cases. It is not related to EBV and its 
pathogenesis is unknown. Up to 20% of patients have a history 
of chronic immunosuppression, solid organ transplantation, 
LD or IBD. In patients with IBD, the risk appears to be 
particularly increased when receiving long-term thiopurine 
therapy [55]. In the CESAME study population, only one case 
of HSTCL occurred, aft er the end of the study period [56]. 

According to ECCO recommendations, the long-term 
combination of thiopurines and biologics should be avoided in 
young people because of the risk of HSTCL [2,54].

Non-melanoma skin cancer (NMSC)
NMSC mainly comprises basal cell carcinoma and 

squamous cell carcinoma, which are by far the most prevalent 
malignancies in industrialized countries. UV-radiation 
exposure has been identifi ed as a risk factor for NMSC, 
especially squamous cell carcinoma but, on the other hand, 
exposure to UV-radiation results in cutaneous vitamin D 
synthesis. Vitamin D defi ciency has been associated with 
various types of cancer (colon, prostate and breast cancer). 

Th us, dietary vitamin D supplementation has been proposed 
as chemoprophylaxis for these type of cancers, although 
the association of vitamin D intake with NMSC has been 
inconsistent [57-59]. An excess risk of this type of cancers has 
also been observed in transplant recipients.

In IBD patients, several studies have shown that ongoing 
and past exposure to thiopurines signifi cantly increases the 
risk of NMSC in patients with IBD [60-65]. Additional factors 
can increase the risk of skin cancer: fair skin, atypical moles, 
advanced age, a history of painful or severe sunburns, outdoor 
occupation, and a family history of skin cancer [54].  As a general 
recommendation, IBD patients under immunosuppressive 
treatments should be protected against UV radiation and 
receive lifelong dermatologic screening [54].

Melanoma skin cancer (MSC)
Retrospective cohort and nested case-control studies 

showed an increased risk of MSC among IBD patients under 
biologics. A meta-analysis including 172,837 patients with IBD 
reported a total of 179 MSC cases which refl ected a 37% higher 
risk than expected in the general population. Th ere was no 
increased risk attributable to immunosuppressive medication 
use [63-66]. Th is fi nding supports, together with the increased 
risk of NMSC, the recommendation for routine dermatologic 
screening in patients with IBD. Moreover, primary prevention 
with UV-radiation protective measures should be advised 
to all patients with IBD, regardless of thiopurine and/or 
anti-TNF-α use.

Uterine cervical high-grade dysplasia or cancer
Uterine cervical cancer is the third most common cancer in 

women, with an estimated 529,828 new cases and 275,128 deaths 
reported worldwide in 2008. HPV is a carcinogenic virus that 
is sexually transmitted and is the causal risk factor for uterine 
cervical cancer. It is detected in 99% of cervical tumors, in 
particular the oncogenic subtypes such as HPV 16 and 18 [67].  
A recent meta-analysis has suggested an increased risk of 
high-grade uterine cervical dysplasia and cervical cancer 
among patients with IBD who are on immunosuppressive 
medications compared with the general population (odds ratio 
1.34 [95%CI 1.23-1.46]) [68]. ECCO guidelines recommend 
regular gynecologic screening for uterine cervical cancer for 
women with IBD, especially if treated with IMM [69]. Young 
women under immunosuppressive treatment should obtain a 
Pap test twice in the fi rst year aft er diagnosis and, if the results 
are normal, annually thereaft er.

Current or past infection with HPV is not a contraindication 
for IMM therapy, although in patients with extensive 
cutaneous warts and/or condylomata, discontinuation of 
IMM should be considered. Routine prophylactic HPV 
vaccination is recommended for females and males according 
to national guidelines [54]. Th e available HPV vaccines are 
not live vaccines and, as such, can be safely administered to 
immunosuppressed patients and provide protection against 
the most two prevalent oncogenic HPV genotypes, namely 
HPV 16 and 18, which account for about 70% of cervical 
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cancers: the tetravalent HPV4 is directed against HPV types 6, 
11, 16, and 18 (Gardasil, Merck and Co, Whitehouse Station, 
NY), and the bivalent HPV2 is directed against HPV 16 and 18 
(Cervarix, GlaxoSmithKline, London, United Kingdom) [70]. 
Smoking cessation and counseling about family planning and 
sexual practices should be provided in women with IBD and 
cervix abnormalities.

Oral cancer
Diff erent risk factors have been associated with oral cancer: 

tobacco smoking, alcohol consumption, age over 40, male sex, 
dietary factors and nutritional defi ciencies, infections (HPV, 
human immunodefi ciency virus, syphilis, chronic candidiasis, 
cytomegalovirus, and EBV), chronic irritation in oral 
cavity, genetic susceptibility and immunosuppressive status. 
Precancerous lesions in the oral cavity include leukoplakia, 
erythroplakia, and lichen planus. Histology of oral cancer varies 
widely but the great majority are squamous cell carcinomas.

Although IBD patients should be considered as a high-
risk group because of the increasing HPV prevalence and the 
increasing use of immunosuppressive drugs, the lack of studies 
prevents us from knowing the incidence and prevalence of oral 
cancerous and pre-cancerous lesions in IBD. Data collected in 
a systematic review show that precancerous lesions have been 
rarely reported in IBD patients; two cases of oral cancer have 
been reported in IBD patients under azathioprine and no cases 
of oral cancer associated with biological therapy have been 
published [71]. Eff orts should be focused on prevention and 
educating on modifi able risk behaviors in patients with oral 
cancer. Oral screening should be performed for all IBD patients, 
especially before starting IMM or biological treatment.

Unrelated cancer occurring in a patient with IBD

Patients with a diagnosis of IBD also have the same risks 
of developing cancer as the general population. Worldwide, 
cancer is the second leading cause of death with prostate cancer 
being the most commonly occurring cancer in males and 
breast cancer in females, followed by lung cancer and CRC in 
both sexes [72,73]. In general, one in three people will develop 
cancer during their lifetime.

Secondary cancer risk in IBD patients
In the CESAME prospective cohort, the overall incidence of 

cancer was signifi cantly higher in IBD patients with a previous 
cancer when compared with patients without a history of 
cancer [56]. Patients with IBD and a history of cancer were more 
prone to develop a new cancer than to develop a recurrence. 

Among the 17,047 followed patients there were 405 patients 
(2.4%) with a personal history of cancer at study entry and 
16 patients with a previous history of two subsequent cancers 
involving distinct organs. CRCs (21.4% of patients) and breast 
cancers (20.2%) were the more frequently diagnosed, followed 
by uterine cervical cancer (7.6%), prostate cancer (5.9%), 
NMSC (5%), kidney (4%) and non-Hodgkin lymphoma (4%). 

Among the 405 patients with previous cancer, 93 (23%) were 
exposed to any immunosuppressant at the time of entry into 
the observational period, and 312  (77%) were not exposed. 
During the study period, 316 patients developed an incident 
cancer: 293 patients did not have a history of previous cancer 
(293/16,642  patients, 1.8%) and 23 had previous cancer at 
study entry (23/405, 5.7%). Most of the patients with a previous 
cancer (16/23, 70%) developed new cancers aff ecting a 
diff erent organ, or aff ecting the same organ but with a diff erent 
histological type.

In a recently published retrospective study, 333 IBD 
patients who developed cancer and subsequently received 
treatment with biologics, IMM, combo or did not receive any 
immunosuppressive treatment were followed up to detect 
incident cancers (new or recurrent) over the study period [74]. 
Ninety patients (27%) developed an incident cancer (44 [13.2%] 
a new cancer, 48 [14.4%] a recurrent cancer, and 8 [2.4%] a new 
and recurrent cancer), but exposure to IMM or biologics was 
not associated with an increased risk of incident cancer.

The use of biologics in patients with cancer

As gastroenterologists and oncologists are regularly 
confronted with an IBD patient in whom cancer occurs, 
an important concern is whether or not to start or continue 
treatment with biologics. As a general rule, we feel all types of 
immunosuppressive treatments for IBD should best be stopped 
while patients undergo chemotherapy, and frequently therapy 
is not restarted aft er completion of the chemotherapy whilst 
patients are in remission from cancer, given the theoretical 
cancer risk associated with continuous immunosuppression. 
In addition, patients with a history of cancer within fi ve years 
are generally excluded from randomized controlled trials of 
biological therapy in IBD. But to date, among the few available 
clinical data on the management of IBD aft er a diagnosis of 
cancer, biologics have not shown an increased risk of incident 
cancer.

In the CESAME study, the rates of incident cancer were 
27/1000 patient-years in patients exposed and 19.2/1000 patient-
years in patients not exposed to immunosuppressant at the 
time of study entry, which shows no signifi cant diff erence in 
the incidence of new or recurrent cancers [56]. Of note, all 
the patients with previous cancer who were exposed to any 
immunosuppressant at study entry and who developed new or 
recurrent cancer, were exposed to thiopurines alone and none 
of them to other IMM or biologics.

In the TREAT registry, a prospective, observational, 
multicentre, long-term registry of 6,273 North American 
patients with CD in which safety of drug regimens including 
infl iximab was evaluated, cancer incidences were not 
signifi cantly increased relative to general population [75].  
In a recent retrospective study, the exposure to biologics or 
IMM in patients with IBD and a history of cancer was not 
associated with an increased risk of incident cancer, compared 
with patients who did not receive immunosuppression [74]. 
Furthermore, the safety and tolerability profi le of infl iximab 
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at 5 and 10 mg/kg in patients with a range of advanced solid 
cancers was demonstrated in a clinical study  [76]. Although 
these patients had been previously treated with chemotherapy, 
no infection was reported in any of the 41 patients included.

Chemotherapy in patients with IBD

Th e immunosuppressive eff ect of chemotherapy could 
theoretically induce remission in patients with IBD. However, 
there are few data regarding the eff ect of chemotherapy on 
the course of IBD. One study investigated the durability of 
chemotherapy-induced remission and likelihood of IBD 
activation in a retrospective cohort of 84  patients with IBD 
and extraintestinal cancer [53]. Th ey concluded that a majority 
of patients with active IBD might experience IBD remission 
related to cytotoxic chemotherapy.

One concern of administering chemotherapy in IBD 
patients might be the increase in gastrointestinal side eff ects 
such a diarrhea [77]. One very small retrospective study 
in 8  patients described grade three diarrhea in 38% of 
patients [78]. Th erefore, caution is needed when chemotherapy 
regimens known for their enteric side eff ects are used such as 
for example 5-fl uorouracil and irinotecan [79]. Sometimes it 
is also diffi  cult to distinguish chemotherapy-induced diarrhea 
from IBD-associated diarrhea (in case of fl are).

Abdominopelvic radiation therapy in IBD patients

Abdominopelvic radiation therapy can be applied for the 
local treatment of cancers of the rectum, anus, cervix, uterus, 
prostate, urinary bladder, and testes. Th e most common 
radiation therapy approach is to deliver the radiation from a 
source outside the patient, an external beam radiation therapy 
(EBRT). EBRT machines produce ionizing radiation, either by 
radioactive decay of a nuclide such as cobalt-60, or electronically 
by the acceleration of electrons or other charged particles like 
protons. However, the potential severe toxicity experienced 
by patients with IBD undergoing EBRT and the inherent 
predisposition of these patients to bowel complications have 
historically limited the use of this modality [80].

A single-center study of IBD and non-IBD patients with 
CRC has recently compared: the perioperative complications in 
IBD patients who received and did not receive abdominopelvic 
radiation therapy with IBD patients with CRC who did not 
receive it; the acute radiation toxicity of abdominopelvic 
radiation therapy between IBD patients and non-IBD patients 
with CRC [81]. Th ere was signifi cantly more postoperative 
bleeding, wound dehiscence, and perineal infection in the 
group of IBD patients who received EBRT compared with IBD 
patients without EBRT. Patients with IBD were signifi cantly 
more likely to experience severe lower gastrointestinal 
toxicity aft er EBRT for CRC and to experience severe lower 
gastrointestinal toxicity and postoperative wound dehiscence 
than non-IBD patients.

Immunotherapy

Tumors develop multiple strategies to evade and suppress 
the immune system. Immunotherapy refers to therapeutic 
approach that uses the immune system to eliminate tumors. 
Immunotherapeutic approaches search for increasing the anti-
tumor immune response through diff erent strategies. Recent 
developments of immunotherapy agents have shown promising 
results for the treatment of cancers as melanoma and non-
small lung cancer, and they are being currently investigated in 
CRC patients [82].

Cancer vaccination therapy is based on the ability of the 
immune system to recognize altered self-antigens that are 
present on most of cancer cells (tumor-associated antigens) 
and aims to elicit an anti-tumor immune response that will 
eliminate a tumor and provide ongoing surveillance to protect 
against its regrowth. Th e major categories of vaccination are: 
whole tumor vaccine, peptide vaccines, viral vector vaccines, 
and dendritic cells vaccines.

Adoptive cell transfer therapy aims to restore the cytolytic 
anti-tumor activity to a patient’s own T cells, taking advantage 
of the high specifi city and targeting ability of T cells. In this 
therapy, autologous T cells are extracted from patients’ tumors, 
activated with cytokines, and expanded into large number 
in vitro before being transferred back to the patient.

Monoclonal antibodies have been clinically eff ective as 
tumor therapy for decades. Th ey induce tumor cell death by 
several mechanisms, including disruption of vital signaling 
pathways and engaging innate immune eff ector mechanisms 
that recognize the Fc portion of the antibody via Fc receptors 
and induces antibody-dependent cytotoxicity through various 
cellular mechanisms.

Checkpoint inhibitors are a new class of antibodies that 
target the suppressive mechanisms in the tumor environment. 
Th is programmed death 1 pathway (PD-1) is a negative 
feedback system that represses Th 1 cytotoxic immune 
responses. Blockade of this pathway with antibodies to PD-1 or 
its ligands has led to remarkable clinical responses in patients 
with many diff erent types of cancer, including melanomas, 
non-small-cell lung cancer, renal-cell carcinoma, bladder 
cancer, and Hodgkin’s lymphoma [82-84]. A PD-L1 expression 
is present in 30-50% of digestive cancers. Multiple molecules 
are currently under evaluation in digestive cancers, although 
in CRC checkpoint inhibition is only eff ective in microsatellite 
instability high tumors, which are only a very small subset of 
colon cancer patients [83].

Discussion

According to a recent British study, the lifetime risk of 
cancer for men born since 1950 is higher than 50%; for women 
it is slightly less [73]. Patients with IBD have an additional risk 
of cancer due to local chronic infl ammation and the use of 
thiopurines, while biologics do not seem to increase the overall 
cancer risk. As a consequence of the rising prevalence of IBD 
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in Western countries, more and more patients with IBD will 
develop cancer or patients with a history of cancer will present 
an IBD fl are that will require treatment. Th eir physicians will 
have to make a decision on stopping, continuing or restarting 
IBD medication.

When a cancer is diagnosed in an IBD patient under IMM 
or biologics, the risk of IBD exacerbation if medication is 
stopped, versus the risk of cancer progression if medication 
is continued, needs to be balanced. If a localized cancer can 
be eradicated by surgical resection, the immunosuppressive 
treatment could be maintained but, if chemotherapy must be 
started for the treatment of a solid tumor, IMM and biologics 
should temporarily be stopped, as chemotherapy has an 
immunosuppressive eff ect and can induce or maintain IBD 
remission.

While undergoing chemotherapy, the presence of diarrhea 
in an IBD patient might suggest an IBD relapse, but this 
suspicion should always be confi rmed by endoscopy, as 
diarrhea can be a side eff ect of the cancer treatment itself, 
or represent infectious enteritis. Moreover, it seems prudent 
to treat chemotherapy-associated diarrhea with 5-ASA and 
avoid immunosuppressive drugs, as they might increase the 
hematoxicity of chemotherapy.

Aft er the cancer has been treated, there is no established 
interval until immunosuppression for IBD can be restarted. 
In clinical practice, IMM or biologics are preferably held off  
for at least one year because of the fear of increasing cancer 
risk. However, there is no scientifi c evidence to support this 
recommendation. Although patients with IBD and a previous 
history of cancer are at increased risk of developing a secondary 
cancer, more oft en than not, new cancers aff ect a diff erent 
organ, or aff ect the same organ but with a diff erent histological 
type than the recurrent cancer. Overall, no association with the 
use of IMM or biologics has been observed [44,56,74]. Long-
term safety of the new biologics agents with a diff erent mode of 
action such as anti-leukocyte migration agents (vedolizumab) 
or ustekinumab will still need to be looked at in long-term 
epidemiological studies. Th erefore, individual decisions should 
still be made in a multidisciplinary manner together with the 
oncologist, gynecologist, dermatologist, or other specialist, 
depending on the location, stage and histological type of the 
previous cancer, and the time since the end of chemotherapy. 
Th e treatment with the best risk-benefi t ratio should be chosen. 
Methotrexate should be considered as a valid option in patients 
in whom thiopurines are not recommended.

Several screening measures have been recommended to 
prevent IBD-related and immunosuppressive treatment-
related cancers. For the detection of dysplasia and prevention 
of CRC in patients with UC or colonic CD, the use of 
chemoprophylaxis with 5-ASA and the performance of 
surveillance colonoscopy intervals have been recommended 
by international guidelines [27-30]. For the prevention of LD, 
EBV serology test before starting thiopurines and avoiding 
thiopurines in EBV-negative young male patients should 
be performed [54]. In the case of HSTCL, its risk could be 
diminished by avoiding long-term combination of thiopurines 
and biologics in young people [2,54]. For skin cancers, 

protection against UV radiation and lifelong dermatologic 
screening in patients undergoing immunosuppression is 
recommended [54]. Regular gynecologic screening for uterine 
cervical cancer in women with IBD, especially if treated with 
IMM is recommended [69].
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